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ABSTRACT

The Service Test of the Practice Hand Grenade, XM52, with Fuze,
XM225, was conducted by the United States Army Infantry Board from
6 November 1967 to 5 January 1968 at Fort Benning, Georgia. The
purpose of this test was to determine the physical and technical
characteristics as outlined in the Small Development Requirement,
and to determine the suitability for US Army use as a training item.
One hundred XM52 grenade bodies and two hundred XM225 fuzes were
used to conduct this test,

Specific phases of testing under temperate climatic conditions
included: physical characteristics, functioning, safety, operational
suitability, durability, reliability, maintainability, human factors,
and value analysis,

The XM52 grenade and the M30 grenade were comparable as to
signature effects (flash, noise level, and smoke discharge). There
was a visual difference in the configuration between the XM225 fuze
and the M205A2 fuze, The difference in configuration between the
XM225 fuze and the M205A2 fuze, and the fact that "IMPACT" was
stamped in raised lettering on the safety handle of the XM225 fuze
allowed identification at night., The XM52 grenade added the impact
functioning to training grenades. There were no shortcomings or
deficiencies found in the XM52 grenade,

It was concluded that the Practice Hand Grenade, XM52, with Fuze,
XM225, meets the physical and technical characteristics outlined in
the SDR; the Practice Hand Grenade, XM52, with Fuze, XM225, is safe
and suitable for US Army use as a training item; sufficient quantities
of the fuze gaskets and plastic stoppers should accompany the Practice
Hand Grenade, XM52, with Fuze, XM225: and the production model grenade
bodies should be ‘adapted to both Fuze, M205A2, and Fuze, XMz23.

It was recommended that the Practice Hand Grenade, XM52, with Fuize,
XM225, be considered suitable for US Army use; sufficient qua-t+i*ies
of the fuze gaskets and plastic stoppers accompany the Practice ard
Grenade, XM52, with Fuze, XM225; and production model grenade b.c¢les
be adapted to both Fuze, M205A2, and Fuze, XM225.
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FOREWORD
The US Army Infantry Board was responsible for preparing

the test plan, test execution, and preparing the test report.
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SECTION 1. INTRODUCTION

1.1 BACKGROUND

1.1.1 The Fragmentation Hand Grenade, M26A2 (M26A2 grenade),

with the Impact-Time Fuze, M217 (M217 fuze), has been in production
for some time and is available for troop use. The M217 fuze is an
electric, impact-functioning fuze, with an arming delay time of
approximately 1 to 2 seconds and an overriding time element which
functions within 3 to 7 seconds, depending on temperature and
climatic conditions, if no impact function occurs. The soldier using
the grenade with the M217 fuze must insure that he avoids overhead
obstructions, such as tree limbs, that might cause impact detonation
dangerously close to his position. As a result of the inherent
danger associated with this fuze, there is a need for a practice
grenade and fuze, for training purposes, which safely duplicate

the features of the M26A2 grenade with the M217 fuze,

1.1.2 On 16 November 1966 the US Army Infantry School (USAIS)
submitted a Draft Small Development Requirement (SDR) for a practice
hand grenade with an impact-detonating fuze. Picatinny Arsenal
began development of the interim training counterparc of the M26A2
grenade with M217 fuze and prepared draft technical characteristics
for the item.

1.1.3 On 17 February 1967 the US Army Test and Evaluation Command
(USATECOM) issued a directive to the US Army Infantry Board (USAIB)
and the US Army Development and Proof Services (USAD&PS) to conduct
service and engineering tests, respectively, of the items identi-
fied as the Practice Hand Grenade, XM5Z (XM52 grenade), with Fuze,
XM225 (XM225 fuze).

1.2 DESCRIPITON OF MATERIEL

The XM52 grenade with the XMZ225 fuze, hereinafter referred to
as the test item, is designed t: simulate the appearance, weight,
and functiuning «f the M26A2 grenade with the M217 fuze (fig 3,
App I). The tes’ item c:nsists of a modified body of the Practice
Hand Grenage. ™30 (M30 grenade), a black powder charge, and XM225
fuze, which is a practice version of the M217 fuze. The fuze well
threads of the M30 grenads budy were changed from 9/16 - 12 UNC to
5/8 -~ 11 UNC {Unified Cuarse Thread Series, 1/4 inch to &4 inches).
(The M30 grenade was designed t, accept the M205 type fuze which
has dimensi-ns different frem the M217 and XM225 fuzes.) (Fig 1,
and 2, App 1)




1.3 TEST OBJECIIVES

1.3.1 To determine the physical and technical characteristics
(of the XM52 grenade and XM225 fuze) as outlined in the SDR,

1.3.2 Tc determine suitability fcr US Army use as a training item,
1.4 SUMMARY OF RESULIS

l.4.,1 The XM52 grenade conforms to the size, weight, and shape of
the M26A2 grenade bty the same extent as the M30 grenade,

1.4,2 The 95-percent confidence interval about the true reliability
was from ,98 to 1.00, Based on the results of this test, the point
estimate for the reliability was 1.00., Functioning occurred either
upon impact or as a result of the time delay element of the fuze,

1.4,3 Arming for impact function required an elapsed time of approxi-
mately 2 seconds, after tlie release of the safety lever,

l.4.4 Tt was observed that. when throwing the test item, the soldier
must avoid striking overhead obstructions, such as tree limbs, which
might cause an impact defonation close to his position.

1.4.5 Functicning and physical characteristics of the test item
safely simulated the furctinning and physical characteristics of
the M26A2 grenade with M217 fuze,

l.4.6 Signature characteristics (noise and smoke) of the test item
were comparable ty thcse of the control item.

l.4.7 Safety aspects of the test item were comparable to the controi
itemo

1.4.8 N sarfety hazards were encounifered in launching the test
item frm either rhe Mi4 rifie or the M.6Al rifle, nor were there
any difficu*le: encounterea,

1e449 The re-s-abiiity ¢f *he XM52 and M30 bodies was comparable,

144,10 R..gh hand'irg cccurvirng during transpcrtation, training,
or field use d.d r.t deprade the reliability of the test item,

l.4,1° The tesr {ver required n»o additi.nal maintenance over the
contrel iter,

1,4,22 The ease of arming ard handling of the test item and the
contr~i 1rem was comparable,
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1.4,13 1t was more difficult to remove the expended XM225 fuze
from the M52 body than to remove the expended M205A2 fuze from the
M30 body.

1.4,14 17The test item contained no unnecessary, costly, or nice-to-
have features,

1.4,15 Picatinny Arsenal indicated that the production models of
the XM52 grenade body would have both ends fitted with threads. By
so doing, both the M205A2 fuze and the XM225 fuze could be used with
the same grenade body.

1.5. CONCLUS IONS
The United States Army Infantry Board concludes that:

a. The Practice Hand Grenade, XM52, with Fuze, XM225, meets
the physical and technical characteristics outlined in the SDR.

b. The Practice Hand Grenade, XM52, with Fuze, XM225, is safe
and suitable for US Army use as a training item.

¢. Sufficient quantities of the fuze gaskets and plastic
stoppers should accompany the Practice Hand Grenade, XM52, with
Fuze, XM225.

d. Production modei grenade bodies should be adapted to both
Fuze, M20ZA2, 2ad Fuze, XM2%5,

1.6 RECOMMENDATIONS
The Unired Scates Army Infantry Board recommends that:

a. The Frac*ice Hand Zrenade, XM52, with Fuze, XM225, be
considered suitable for US Army use.

be Sutficient quantiries of the fuze gaskets and plastic
stoppers accompany the Practice Hand Grenade, XM52, with Fuze,

¢. Produczi.n wodel grenade bodies be adapted to both Fuze,
M2uZA2. and Fuze. XM225.
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SECTION 2, DETAILS OF TEST

2,1 INTRODUCTION

2,1,1 Test Criteria

The test items were evaluated against the functional and operation-
al characteristics outlined in the SDR,

2,1,2 Test Items

One hundred XM52 grenade bodies and two hundred XM225 fuzes were
used to conduct this test,

2.1,3 Control Items

The M30 Practice Hand Grenade, with Fuze M205A2 (M205A2 fuze)
was utilized as the control item, It simulated in appearance, weight,
and functioning the M26 grenade, with pyrotechnic delay type fuze,
Functioning of the M205A2 fuze is designed to occur in 4 to 5 seconds
after arming (fig 2, App I),

2,1.,4 Test Soldiers

Test soldiers used in this project were representative of those
who would normally be expected to operate and maintain the test item
in the field. All test soldiers were iriformed as to the test objec~
tives and the purpose of each subtest in which they participated,

2,1,5 Test Results

Results of all subtests were recorded and analyzed, If appro-
priate, the qualitative observations and judgments of experienced
test personnel concerning the performance of the test items were
obtained and were clearly indicated as such and recorded separately
from factual data,

2,1,6 Photographic Coverage’

Photographic coverage, to include still and motion pictures,
were used where appropriate to supplement data obtained during test-
ing,

201.7 safet!

Throughout the conduct of this test safety precautions were ob-
served as outlined in:

a, AR 385-6




b, AR 385-63
c¢. USATECOM Regulation No 385-7, Safety Confirmatic:

d. FM 23-30, Crenc?:0 L Py:ciniails, with ~hangss 1-3

2

2.2 SUBTEST NO L, PREOFERATIONAL INSPECTION AND PHYSICAL CHARACTERISILCS

2.,2,1 Objectives

2,2,1,1 To determine if the test and control items were complete and
in proper condition for testing.

2,2,1,2 To determine and compare the physical characteristics of the
test and control items.

2.2.1.3 To determine if the test item met the follewing operaticoai
and technical characteristics:

a. "(Essential) The size, weight, and shape of the practice
item must be the same as the M26A2 fragmentation hand grenade.”

b. '(Essential) The identification fea*ures cof the practics
fuze must be the same as the M26A2 fragmentation grenzde.!

c. "(Desirable) The fuze should be adaptable to the body of
the M-30 practice gremade."

d. "This grenade will add impact defonating capability to ine
present practice gra~ades avallabie,"

2.2.2 Method

2,2.2.1 The test 1tems were cxamined and insp-cted Lor det-. 03,
completeness, aed serviceability, using the Prelinicary Op.1at g
and Mainterarce Ma-cal (POMM) and FM 23-30 witn charges 103 “ret
App III).

2.2,2,2 Ter ezch of the t:>t and contrel 1tems were weigh. d zra
measured, The av-rzge weights and measuremenis were T2corded afid Lo
pared. Appropriate phovographs ot the test and coiri!l 1ioms Wer:
taken.

2.2,2.,3 Mears by whicm the test 10em @ind (oLirow o020 WeTe 1der Lo
fied were not=d,

2.2,2.% The fuze ot the te~r iten and the MJ0 grerade worz eramitcd
to determizic 11 tr fuze wzs adaptable to the bady o the grer odc.




2,2,2.5 Five each of the test items were detonated by impact
functioning and five each by time delay functioning. Five each of the
control items were functioned by time deleay,

2.2,2,6 Test soldiers were required to identify the test items and
control items in the dark.

2.2.3 Results

2.2,3.1 One hundred completely assembled test items were received for
testing, One hundred additional XM225 fuzes and plastic bags contain-
ing the black powder charge were also received; however, no additional
gaskets or plastic stoppers were provided, (Fig 6, App I) The XM225
fuzes without the gaskets could not be securely tightened to the grenade
body, because of the uneven mold seams on the face of the fuze well,
and loosened easily through normal handling (fig 12, App I). Gaskets
were retrieved from expended fuzes for the purpose of expediting test
completion, However, it was not feasible to retrieve, or to secure
locally, the plastic stoppers which were essential if the test item was
to achieve signature characteristics (noise and smoke) comparable to
the M30 grenade.

2,2,3.2 Average weights and major dimensions of 10 test items and 10
control items were as follows:

TABLE 1

AVERAGE WEIGHTS AND MAJOR DIMENSIONS

Total
Leight (oz)| Weight (oz) | Length (in)] Diameter(in)

XM5” body 12.5 3.0 2.3
15,2

XM225 fuze 2.7 2.7 .57

M30 body 12.9 3.0 243
15,3

M205A2 fuzd 2.4 3.7 o23

M26A2 body 13.32 3.0 2.3
16,0

M217 fuze 2.68 2.7 Y

According to the results of this test, there was a difference cf .8
ounce between the test item and the M26A2 grenade with the M217 iuze,
The test item conforms to the size, weight, and shape of the M26A2
grenade to the same extent as the control item,

2.2,3.3 7The XM52 grenade body was painted biue with a brown band and




had the same external appearance as the M30 grenade., The XM225 fuze was
painted blue and had the word "IMPACT" embossed on the safety lever

(fig 4, App I). The XM225 fuze was of a noticeably different configu-
ration than the M205A2 fuze (fig 4, App 1).

2+.2,3.,4 The M26A2 grenade with M217 fuze is olive drab in color with
yellow markings. The M217 fuze has "IMPACT" embessed in raised lecter-
ing on the safety lever,

2,2,3.5 Test soldiers could distingzuish by touch between the test and
control items in the dark.

2,2,3.6 Without modification of the fuze well threads of the M30
grenade body, the XM225 fuze was not immediately adaptable to the gre-
nade, With the modification of the fuze well threads, however, the
M30 grenade body was adaptable for use with the XM225 fuze (fig 5,
App 1),

2.2,3,7 Results of the arming and detonation of test item and control
items (para 2.2.2,5) were as follows:

TABLE 2

ARMING AND DETONATION RESULTS

Test Item Control Item

Function Time to Detonation Function - Time to Detonaticy
Impact 2.8 seconds

Impact 2.6 seconds .
Impact 2,0 seconds !
Impact 2,3 seconds g
Impact 2,4 seconds | |
Time delay 5,0 seconds Time delay 4.3 scconds .1
Time delay 3.2 seconds Time delay 4,7 secounds j
Time delay 6.4 seconds Time delay 5.1 seconds !
Time delay 5.2 seconds Time delay 5.3 seconds E
Time delay 4.1 seconds Time delay 4.8 seconds !




2.2.4 Analysis

2.2,4,1 The lack of gaskets for the unassembled XM225 fuze, togeiher
with the rcugh, uneven surface on the face of the fuze well, which
made it impossible to achieve a tight fit of the XM225 fuze to the
XM52 grenade body, can be satisfactorily corrected by making the gas=
ket an essential component of the XM225 fuze. When the gaskets were
installed, the fuzes could be tightened securely in the fuze well in
spite of the rough finish permitted in the fabrication of the XM52
grenadz body. (Fig 6, App I) The XM225 gasket was not interchange-
able with the M205A2 fuze gasket.

2.,2.4.2 The noise created by the detonation of the test item without
the plastic stopper is noticeably less than with the plastic stoppers,

2.2.4,3 Sufficient quantities of plastic stoppers and fuze gaskets
should accompany the test items (iig 6, App I).

2.,2.4,4 Picatinny Arsenal indicated that the production models of
the XM52 grenade bodies would be threaded at both ends. One end

would be suitabie for use with the M205A2 fuzes and the other for
use with the XM225 fuzes.

2,3 SUBTEST NO 2, FUNCTIONING

2,3.1 Objectives

2,3.1.1 To determirie and compare the effectiveness of the test and
control items with respect t. fuze functioning.

2.3.1.2 To determine if the test fuze displayed the operational,
technical. deiay. and impact functioning characteristics of the M217
fuze,

2.3.2 Method

Fuze funcni-ning data from all subtests were collected, recorded,
and analyzed 1p this subtest.

2,3.3 Results

2,3.3.1 Ai1 fuzes funct:iened either upon impact or ac a result of
the time delav.

2,3.3.2 Afrer arming the test item functiocned:
a, Oa impact. 1t =ufficient impact was cbtained,

b. On deiav. 11 suffictear 1mpact did not occur,




c, On delay, if no impact occurred (fig 7, App I). (No impact
can occur when the XM52 grenade is not thrown after arming, or when
it is rifle-launched into a high trajectory,)

2,3.3.,3 Arming for impact function was ootained 2 seconds after re~
lease of the safety lever, During this test, if impact occurred prior
to an elapsed time of 2 seconds after the release of the safety lever,
the test item did not detonate upon impact,

2,3,3,4 Increased force of impact prior to the arming of the impact
function did not cause detonation of the test item,

2,303,5 The time delay function occurred in an elapsed time of 3 to
7 seconds after the release of the safety lever if no impact function
was obtained, '

2.3.4 Analysis

The 95 percent confidence interval about the true reliability is
from ,98 to 1,00, Based on the results of this test the point estimate
of reliability is 1,00, ;

2,4 SUBTEST NO 3, SAFETY

2,4.1 Objectives

2,4.1.,1 To determine the effectiveness of the safety features of the
test item,

2,4.1,2 To determine the adequacy and completeness of the safety in-
structions contained in the POMM and the safety release,

2,4,1,3 To determine if the test item met the following operational
and technical characteristic:

"(Essential) The M217 Fuze, modified to be no more hazardous
than the current practice item, shall be dtilized in this practice
item,”

2.4.2, Mothod

2,4,2,1 All precautions or limitations prescribed in the safety re-
lease for the test items were observed during testing.

2.4,2.2 Throughout testing any safety hazards encountered with the
test item were noted and recorded.

2,4,2,3 Data collected in all subtests bearing on safety aspects of
the test and control items were recorded, analyzed, and compared in
this subtest,




2.4,2,4 Safety glasses were worn by the test soldiers since metal
fragmentation had been detected during the safety evaluation of the
test item, which was conducted at Aberdeen Proving Ground (ref 8,
App III ).

2.4.3 Results

2.4,3.1 No metal fragmentation of either the test items or control
items was detected although the plastic cork was propelled distances
up to 15 feet,

2,4.3.2 The employment of the test item by the test soldiers presented
hazards in heavily wooded or thickly overgrown areas because of the
increased possibility of the armed grenade ricocheting from overhange
ing tree limbs or nearby tree trunks and rebounding towards the
employing personnel. During one trial of Subtest No 4 the armed gre-
nade rebounded to within 5 feet of the test soldier who threw it. The
test item did not detonate upon impact with the overhanging tree limb
as it did not have sufficient arming time, but it did detonate upon
impact with the ground. No injury was sustained,

2.4.,3.3 1In thick overgrowth and heavily wooded areas tie test item
detonated 3 times out of 18 trials upon impact with limbs or tree
trunks, Impact detonation against limbs or tree trunks occurred only
in cases wher  sufficient arming time had elapsed. When sufficient
arming time (2 seconds) for impact function had not elapsed, the test
item would detonate upon impact with the ground or would detonate as
a result of time delay.

2,4,3.,4 It was observed during the night phase of the subtests that
burning fragments of the plastic bag containing the black powder charge
were projected to distances up to 15 feet by both the test items and
control items. (Fig 8, App 1)

2.4.4 Analysis

2,4,4,1 The safety of the test item is comparable to that of the
control item,

2.4,4,2 POMM 1330-377-10 (PA-DC5) and the safety release were ade=
quate. Although the POMM on page 13 states that 'Hand grenade XMS52
is not intended for use as a rifle gren~de,” no safety hazards were
detected as a result of rifle launching of the test item from the
ML6AiL and the M14 rifles as perfcrmed in Subtest No 4 (fig 9, 10,
and 11, App I).

2.4,4,3 The expelled plastic cord represents an insignificant

hazard unless it shouid strike an individual in the eye at distances
less than 15 feet.

10




2.5 SUBTEST NO 4, OPERATIONAL SUITABILITY

2.5.1 Objectives

2,5.1.1 To determine the suitability of the test item from the train-
ing standpoint,

2,5,142 To determine if the test item met the folilowing operational
characteristic;:

"(Essential) The noise and smoke produced by this detonation
of the fuze shall be sufficient to enable the average soldier to de-
tect detonation at 40 meters,"

2.5.,2 Method

2.5.2.1 8Six control items and eighteen test items were thrown at a
target located in a grove of saplings, Observers were stationed at
a minimum distance of 40 meters from the point of detonation (target
area). 'The signature effects (noise and smoke) of the test and con-
trol items were noted and compared,

2.542,2 Six test items were thrown at a simulated enemy machine gun
position located at a higher elevation on the side of a hill, The
terrain of the hill was rocky and uneven, Signature effects and re-
sults of detonations were recorded,

2.,5.2.3 8Six test soldiers each dropped one armed test item from
shoulder height onto the following surfaces:

a. Wooden floor

b. Concrete floor

c¢. Foxhole with hard, dry clay bottom
2,5.2.4 Twenty-two test items were armed and thrown into watex.
2.5.2,5 Six of the test items were thrown at a target located in a
heavily wocded area, Particular note was made of the fuze function-

ing when the test item struck branches, leaves, and trunks of trees,

2.5.2.,6 Six of the test items were thrown against security-type
chain link fencing.

2.5.2,7 Ten ewach of the test items and control items were launched
from an Ml4 rifle onto various surfaces. This exercise was repeated
using an M16Al rifle, To launch the test items and control items
from thc MI4 rifie the Grenade Launching Cartridge, 7.62-mm, M64;

11




the Grenade Launcher, M7¢: and the Projection Adapter, MIA2, were
used., The MICAl ritle was equipped with the grenade retaining clip.

2.5.3 Results

2.,5.3.1 1In a grove of sapiings observers stationed at 40, 50, 60,
70, 80, 90, and 100 meters from the impact-detonation target area
easily detected the noise cf detonation of both the test items and
the control items. Where brush, trees, and undergrowth did not ob-
struct the cbservers' line of sight, the white puff of smoke dis-
charged by the detonating grenades could be seen, The noise and
smoke for the test item and control item were comparable.

2.5.3.2 In open terrain, noise and smoke were detected at all tested

ranges to 900 meters and were comparable for both test and control
items,

2.5.3.3 All test items, impacting on the ground, rocks, trees, con-
crete, and all tested solid surfaces, functioned upon impact when the
2-second arming time had been obtained., If the 2-second arming time
was not obtained prior to impact, the test items functioned as a
result of time delay.

2.5.3.4 The test items G.tonated upon impact with water if the 2-
second arming time was obtained. If the 2-second arming time did not

occur, the test items detonated as a result cf time delay (3 to 7
seconds).

2.5.3.5 Seven of the i8 test items thrown in a heavily wooded area
struck tree limbs and branches which were cbstructing the target area,
Three of these, the 2-second arming time having elapsed, detonated on
impact with the obstructing limbs and branches. Since the 2-second
arming time required for impact functioning had not elapsed priovr to
impact, the remaining four test items did not detorate upon impact with
the tree limbs and branches. Sufficient arming time had elapsed, how-
ever, when the dzf{lected grecrades struck the ground, thereby causing
impact functioning. One (i thie tour darlected grenades rebounded to
within 5 feet of the test sovldier who had thrown it, No injury was
sustained.

2.5.3.6 Wren armed, the t-st item detonated oun impact with chain
livk fencing.

2.5.3,7 No difficulties were ercountersd when launching the test
items frem either the M4 ritle or Mib ritle, It was necessary, how-
ever, to utitize a tlat trzjscrory to obtain impact functioning as
high trajectuories resuited ifn airbursts in 7 cases ovut of 20,
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TABLE 4

RIFLE TAUNCHING OF TEST ITEM

_Heapon Function Trajectory

Ml4 __Impact Flat

Ml4 Time (airburst) High

Ml4 Time (airburst) High

Mi4 Impact . _PFlat

Ml4 Impact Flat

M14 Time (airburst) High

Ml4 Time (airburst) High

M1l4 Impact Flat

Ml4 Time (ground Flat (skipped on
ground)

Ml4 Impact Flat

M16 Impact Flat

M1l6 Time (ground) Flat (too short
for arming) ‘

M16 Impact High

M16 Impact Flat

M16 Time (airburst) High

M16 Time (airburst) High

ML6 Impact High

M16 Impact Flat

M16 Impact High

M16 Time (airburst) High

fig 9, 10 and 11, App I)

2,5.4 . Analysis
2.5.4,1 The test item accurately simulates the operational character-

istics of the Mi6A2 grenade with the M217 fuze and is suitable from a
training standpoint.

2.5.4,2 The flattest trajectory commensurate with the desired 1ange
and weapon launch capability should be used tc obtain impact function-

ing,

2.5.4.3 Leaves had no detectable effect on the impact function of
the test item,

2.6 SUBTEST NO 5, RE-USABILITY

2.6,1 Objective

To detzrmine and compare the re~usability characteristics of the
test and centrol items.

13




2,6,2 Method

2.6.2.1 The bodies cf all functioned grenades were inspected for re-
use. All grenade bodies were in satisfactory condition for re-use and
were reassembled with the extra fuzes and black powder charges avail-
able (100 each) and functioned,

2.6.2.2 The functicnal results of reassembled grenades used in all
tests were compiled, analyzed, and compared in this subtest.

2.6.3 Results

2.6.3.1 The re-usability of the test item was comparable to that of
the control item,

2,6.3.2 All of the test items and control items which were reassem-
bled functioned satisfactorily,

2.6.3.3 It was more difficult to remove the expended XM225 fuze from
the XM52 grenade body than to remcve the M205A2 fuze from the M30 gre-
nade body., After being unscrewed, the detonated M205A2 fuze was
easily removed from the M30 grenade body. On the other hand, deto-
nation flared the bottom of the XM225 fuze making it necessary to u.e
various degrees ot force for remceval. This forced extraction did not
cause damage or excessive wear on the wall and threading cf the fuze
well (fig 13, App D).

2.6.4 Analysis

It is the cpinicen cof tte USAIB that the re-usubility of the XM52
grenade body is nct adversely atfected as a result of the ditticulty
in remecving capended fuzes,

2.7 SUBTEST NU 6, DURABILITY AND RELTABILITY

2.7.1 Otjectives

2,7.1.1 T: detzrmize 22d compare the durability and reliability ot
the t=st and ciotrel iceis,

2.7.1.2 Te determi- it tne test item met the tcliowing operaticonal
and tec*-ical (harudi-ristics:

a. "(Esscrtiai) This gresnade shall be sufficiently durablz to
withstund usage nvimaily ercountered in training and trarsportation,'

b. "(Essentiai) ITi, grzrade must bte capable ot functicning
over the same t-mp-1alure racg- as the MZ6A2,"

Co "{Be--nt1aay Tt grerade mast toncticn rotiatiy in 98%
of usag "

14
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2.7.2 Method

2,7.2,1 A firing record of all detonations of the test and control
items was maintained,

2,7.2.2 Ten each test and control items were transported unrestraine
ed in the bed of a military vehicle for a distance of approximately
25 miles over varied road and terrain conditions (paved, unpaved,
trails, cross-country), Upon completion of this exercise the test
and control items were inspected and then detonated, The results
were recorded and compared,

2.7.2,3 Ten each of the test items in the unarmed condition were
thrown from varying heights onto various surfaces (turf, hard ground,
concrete), Following this exercise the test and control items were
inspected for damage and then detonated, Any damage and results of
detonation were recorded and compared.,

2,7.2,4 Throughout all testing data bearing on the durability and
reliability of the test and comtrol items were collected, analyzed,
and compared,

2.7.2.5 A record was kept of temperaturz and weather conditions
prevailing at the time of testing,

2.7.3 Results

2.7.3.1 The 95-percent confidence interval about the true reliability
is from ,98 to 1,00, Based on the results of this test, the point
estimate of reliability is 1.00,

2.7.3.2 Neither the test items nor the control items sustained damage
as a rasult ot Celng transported 25 isico unrestrained in the bed of

a 3/4-tor truck, After the test items and control items were trans-
ported, they all functioned satisfactorily,

2.7.3.3 No damage affecting the functioning of the test and cu-trcl
items was sustained as a result of throwing chem unarmed from heights
varying frcm 10 to 30 feet onto turf, hard ground, and concrete. All
test and control items subsequently functioned properly,

2,7.4 Analysis

Rough handling occurring during transportation, training, or
field use does not degrade the reliability of the test item nor do th:
extremes of temperature (26°F to 75°F) encountered during testing
adversely affect the test items' reliability,

15
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2.8 SUBTEST NO 7, MAINTATNABILITY

2.8.1 Objective

To determine if the test item met the following operational and
technical characteristics

"Nc additional maintenance or performance should be required"
over and above that required for the M30 grenade.

2.8.2 Metked

2.8.2,1 Maintenance was performed or the test and control items as
prescribed in pertinent publicationms.

2.8.2.2 Maintenance required on the test and control items during
the conduct ¢f all subtests was recorded and compared,

2.8.3 Results

2.,8.3.1 Thre test item required no additional maintenance compared
to the control item.

2.8.3.2 Since ne additional gaskets were included in the materiel
recaived, it was nscessary to salvage gaskets from expended test
grenades in crder to reassemble the XM225 fuzes to the XM52 body
satisfacrcrily after origimal use,

2.8.3.3 The only maintenance for either the test items and contrel
items was i-spectisn, cleanirg, and refuzing.

2.8.4 Aralysis

Tre test {tem requires n. additiunal mainterance above that
normally required by the caontrsl item,

2.9 SUBIEST MO 8, HUMAN FACTORS

To determine and conpire the test and coutrol items from a
huma- factors stardpoint,

2.9.2 Meer:d

2.1 Trrocghout aitl t=zsiirg data beariag on human tactors as-
5 2f the tesz =-d curtrol items were coliected,

2,9.2.2 Pariivllat iz wis made as to ease of arming, nacrdling,

16




effectiveness of safety features, and compatibility of the test and
control items with' the skills and limitations of representative
soldiers.

2.9.3 Results

2.9.3.1 There was no difference in ease of arming and handling
between the test items and control items,

2,9,3.2 Test soldiers, tended to throw the grenade in a flat
trajectory, consequently the impact function of the test item did
not have sufficient time to arm, After additional instruction on
the arming characteristics of the test item, the test soldiers were
careful to provide sufficient] frajectory (minimum «f 16 feet) to
their throws to obtain impact functioning of the test item,

2.9.4 Analysis

2.9.4,1 Special emphasis has to be pluced on the arming character-
istics of the impact function of the test item for the test soldiers
to appreciate the necessity of obtaining a sufficiently high tra~
jectory to their throws,

2,9.4,2 Training procedures and instructional content should em-
phasize the time factor and height of trajectory required of the
test item if optimum reliability and effectiveness is to be ob-
tained for the impact function,

2,10 SUBTEST NO 9, VALUE ANALYSIS
2.10,1 Otjective

To determine if the test item had any unnecessary, costly, or
nice-to~have features which could be eliminated without adversely

affecting its performance, reliability and/or safety,

2,10,2 Methcd

During the conduct of all subtests any nonessential or nice-
to-have fratures which could be modified or deleted without com-
promising the effectiveness or safety of the test item were noted,

2,10,3 Resualts

The test item had no unnecessary, costly, or nice-to-have
features,

2,10.% Analysis

N ¢ appiicavple,
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Figure 2

Practice Hand Grenade, M30, with Fuze, M205A2
Practice Hand Grenade, XM52, with Fuze, XM225
Practice Fuze, M205A2
Practice Fuze, XM225
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A .

gure .

Cutaway view of the Fragmentation Haud
Grenade M26A2, with Fuze, M217
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Figure 4

The safety lever of the XM225 fuze wirh the
embossed lettering, "IMPACT.” The raised
lettering facilitates identificaticn at
night,

The expended XM225 fuze.
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Figure 5
A, Practice Hand Grerade Body, M30

B. Practice Hand Grenade Body, XM52
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Figure 6

A, The Practice Hand Grenade, XM52, with Fuze, XM225.
The arrow indicates positioning of the rubber
gasket on the XM225 fuze, The rubber gasket is
necessary to seat the fuze into the XM52 grenade
body secur -ly,

B, The plastic stopper which fits into the end of
the grenade body.
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Figure 8

The Practice Hand Grenade, XM52, with
Fuze, XM225, detonating at night. The
burning particles being ejected are bits
of the plastic powder bag.
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Figure 9

Rifle, 5.56-mm, ML6A1

Clip, Retaining, Grenade Launcher
Cartridge, Grenade Launching, XM195

Rifle, 7.62~mm, Ml4
Grenade Launcher, M76

Adapter, Grenade Projection, M12A2
Practice Hand Grenade, XM52, with Fuze, XM225
Cartridge, Grenade Launching, M64
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Figure 10

Test soldier launching Practice Hand
Grenade, XM52, with Fuze, XM225, from
the M16Al rifle,
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Figure 11

Test soldier launching Practice Hand
Grenade, XM52, with Fuze, XM225, from
Ml4 rifle.
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Figure 12

Practice Hand Grenade Body, XM52,
Arrows indicate rough, uneven mold

seams.
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Figure 13
M. The expended Practice Fuze, M205A2.

N. The expended Practice Fuze, XM225,




APPENDIX TII, FINDINGS

. PART. 1. ...

The basis for the evaluation in this test was the characteris-
tics extracted from the Draft Proposed Small Development Requirement
(SDR) for Practice Hand Grenade with Impact Detonating Fuze prepared
by the United States Army Infantry Schoo;)16 November 1966 (ref 3,

App III).

Requirement

e % % % % % %

2. Purpose and Operational Characteristics

ok hkd xR

b. Operational characteristics
(1) Configuration

a. (Essential) The size,
weight, and shape of the practice item
must be the same as the M26A2 fragmentation
hand grenade.

b. (Essential) The identifi-
cation features of the practice fuze must
be the same as the M26A2 fragmentation
grenade.

¢. (Desirable) The fuze
should be adaptable to the body of the
M-30 practice grenade.

F 3 GO A A
(2) Performance

a. (Essential) [Have] The
delay and impact functioning characteris-
tics of the ##% impact detunating fuze,
M-217.

b. (Essential) The noise
and smcke pruduced by the detunation of
the fuze must be sufficient to enable
the average scldier to detert detonation
at 40 meters.

3

Findings

Requirement met.
(Subtest No 1)

Requirement met.
(Subtest No 1)

Requirement partial-
ly met. The fuze
well threads of the
11-30 practice grenade
must be modified for
use with the XM225
fuze, (Subtest No 1)

Requirement met.
(Subtest No 2)

Requirement met.
(Subtest No 4)

App 11



Requirement
(3) Reliability and Durability

a. (Essential) This
grenade shall be sufficiently durable to
withstand the abuse normally encountered
in training usage, transportation, and
prolonged storage, in accordance with
para 7.1, change 1, AR 705-15,

b. (Essential) This
grenade must be capable of functioning

over the “same temperature range as the
M-26A2,

c. (Essential) This
grenade must function reliably in 98%
of usage.

* ke kR k kR

f. Comparison with existing equip-
ment and indication of standard items
to be.replaced, if any.

(1) This grenade will add impact
deconating capability to the present
practice grenades available,

%* Kk kK K %

g. Consideration of human factors,
including qualitative and quantitative
personrel requirements.,

(i) No additional personnel will
‘be required to employ this grenade.

h. Consideration of probably mainte-
nance effort,

(1) Nc¢ additicnal maintenance
training or perfecrmance should be required,

doh o ok R ok %
5., Maintenance Cuacept

a., No maintenance over and above that
required for rhe M30 practice grenade

shou:d be required .
2V e A O e 13

-conditions).

Findings

Requirement met
(limited to pre-
vailing temperature
(Sub-=
test No 6)

Requirement met
(limited to pre-
vailing 'temperiiture
conditions). (Sub-
test No 6)

Requirement met
(limited to prevail=
ing temperature con-
ditions). (Subtest
No .6) '

Requirement met,
test No 1)

Requirement met.
test No 8)

Requirement met,
test No 7)

-Requirement met,
test No 7)
App II
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PART 2

Extracted from technical' characteristies prepéred by Picatinny
Arsenal for Interim Practice Grenade with Impact Detonating Fuze,

1 March 1967 (ref 7, App III).

Requirement

i % % % % % %

2. Purpose and Operational Characteristies

* ok k ok ok kk
b. Operational Characteristics,
(1) Configuration
* ok ok ok ok ok R

(b) (Essential) The M217
Fuze, modified to be no more hazardous
than the current practice item, shall
be utilized in this practice item.

ok bk ok ok oM

34

Findings

Requirement met.
(Subtest No 3)

App 1II




APFENDIX III. REFERENCES

FM 23-30, Crenades and Pyrotechnics, with Changes 1-3,
28 October 1959

™™ 9-1330-200, Hand Grenades and Rifles, June 1966.

Draft Proposed Small Development Requirement (SDR) for
Practice Hand Grenade with Impact Detonating Fuze, 16
November 1966, prepared by the US Army Infantry School.

Letter, SMUPA-DR7, Picatinny Arsenal, 14 December 1966,
subject: 'M26A2 Grenade with Impact Fuze.”

Letter, AMSTE-BC, USATECOM, 10 February 1967, subject:
"Program Data Sheets for Engineering and Service Test of
Grenade, Hand, Practice, XM52, with Fuze, Practice, XM225."

Letter, AMSTE-BC 8-7-2060-01/02, USATECOM, 17 February 1967,
subject: "Test Directive for Engineering and Service Test
of Practice Hand Grenade, XM52, with Fuze, XM225."

Technical Characteristics for Interim Practice Hand Grenade
with TImpact Detounating Fuze, 1 March 1967, prepared by
Picatinny Arsenal.,

Letter, STEAP-DS-TI, Aberdeen Proving Ground, 7 July 1967,

subject: "Safety Evaluation of Practice Hand Grenade,
XM52 with Fuze, XM225, USATECOM Project No. 8-7-2060-01."

35 App III




APPENDIX IV. DISTRIBUTION LIST

USATECOM PROJECT NO 8-7-2060-02

Distribution denoted by an asterisk (*) will be made from those

copies forwacded to Headquarters, USATECOM.

Test-
Agency -Plan
Commanding General 35

US Army Test and Evaluation Command
ATTN: AMSTE-BC ‘ .
Aberdeen Proving Ground, Maryland 21005

Commanding General
US Army Materiel Command

ATTN: AMCRD-W 2%
AMCAD-S 1%
AMCEP . 1%
AMCQA 1%
AMCMA-R . 1%
AMCSU 1%
AMCMT 1%

Washingtcr, D. €. 20315

Commanding General 10%
US Army Cowmbat Developments Command

ATTN: USACDC lLiaison Officer, USATECOM
Aberdeen Proving Ground, Maryland 21005

US Marire C.rps Liaison Officer L%
US Army Test and Evwaluation Command
Aberdeen Pruving Ground, Maryland 21005

Commanding General 4%
US Coatinental Atrmy Command

ATTN: ATIT-RD-MD

Fort Mourze. Virginia 23351

Comrarding Gererai K1
US Army Munitviuns Command

ATTIN: AMSMU-RE

Dover, New Jersey 07801

Gumrandirg Officer 2%
US Army Picatinny Arsenal

ATTN: SMUPA-DR7?

Dover. New jersey 0780i

36

Final
Report

35

2%
1*
1%
1%
i*
1*
i%*

10%

3%

2%

App IV



Agency Plan EPR
Commanding Officer 1

US Army Arctic Test Center
APO Seattie 98733

President R 1 1
US Army Infantry Board
Fort Benning, Georgia 31905

Coumanding Officer 1
Yuma Proving Ground
Yuma, Arizona 85364

Commanding Officer

Aberdeen Proving Ground

ATIN: STEAP-DS 1 1
STEAP-DS-TI

Aberdeen Proving Ground, Maryland 21005

Commandant .
US Army Ordnance Center and School.
Aberdeen Proving Ground, Maryland 21005

Commandant
US Army Armor School
Fort Knox, Kentucky 40121

Commandant
US Army Engineer Scheol
Fecrt Belvoir, Virginia 22060

Commardanc
US Army Special Warfare School
Fort Bragg, Nerth Carolina 28307

Commandant
US Army Artillery School
Fort Sill, Cklahoma 73504

Agsistan® Commaandant

US Army Infantry School
ATTN: OIDM

Fort Renring, Georgia 31905

Final
Report

(=1

-

App IV




_ ‘Test
Agency Plan EPR

Commanding General

US Army Ammunition Procurementi:and
Supply Agency

ATTN: SMUAP-A

Joliet, Illincis 60431

President : £y |
US Army Maintenance Board
Fort Knox, Kentucky 40121

Commandant
US Marine Corps
Washingten, D. C. 20380

Director 1
Marine Corps Landing Force Development Center
Quantico, Virginia 22134

US Marine Corps Liaison Officer’ 1
US Army Infantry Board
Fort Benning, Georgia 31905

US Army Standardization Group, UK
Box 65
FPO New Yourk 09510

Commander

Defense Documentation Center for Scientific
and Techmicail Information

ATTN: ‘Documert Service Center

Cameron Station

Alexardria. Virginia 22314

18

Final
Report

20

App Iv




UNCLASSIFIED
Security Classification

DOCUMENT CONTROL DATA - R&D

(Security claasification of titia, body of abatract and indaxing annotation muat ba entared whan the overaii raport ‘s cinssified)

1. ORIGINATIN G ACTIVITY (Corporate autkor) 28. REPORT SECURITY C LASSIFICATION
; UNCLASSIFIED

2b5. GROUP

US Army Infantry Board
Fort Bemning, Georgia 31905

3. REPORT TITLE .
SERVICE TEST OF PRACTICE HAND GRENADE, XM52, WITH FUZE, XM225

4. DESCRIPTIVE NOTES (Type of report and incluaive datae)
Service Test = 6 November 1967 to 5 January 1968

8. AUTHOR(S) (Laat nama. first name, initiai)

GERALD M. HORTON, 2LT, QM

6. REPORY DATE 78 FTOTAL NO. OF PAGES 75. NO. OF REFS
February 1963 42 8
8a. CONTRACT OR GRANT NO. 98 ORIGINATOR'S REPORT NUMBER(S)

USATECOM Proj No 8-7-2060-02
b prosect No. RDT&E Proj No

1W543312D414
c. - |96 oTHER R’PORT NO(S) {Any othar numbera that may ba asaigned
thia report,
d. USAIB Proj No 316¢

10. AVAILABILITY/LIMITATION NOTICES
Destroy this report when it is no longer needed. Do no: retura i% in the
originator,

11. SUPPL EMENTARY NOTES 12. SPONSORING MILITARY ACTIVITY
Commanding Gereral, US Army Muzlt:l ns
Command, Duver, New Jersey

13. ABSTRACT

The Service Test ~f the Practice Harnd Grenade, XM52, wizh Fuze, XM223,
was conducted by the US Army Infan®ry Brard from 6 Nov 67 to 5 Jan 68 ah Fortk
Benning, Genrgia. The purpnse of this test was to dekermine the physical a-d
technical characteristics as ~itlined in the SDR and tn determine *he & “=abile
ity for US Army use as a training item. One hundred XM53Z gre-aae bodies and
200 XM225 fuzes were used tr conduct this test., Specific phases i %esui-g
under temperate climatic conditions included: physical characterist? ., f.rie
tioning, safety, crperati-nal suitability, duratility, reliability, mai~zairabil
ity, human factirs, and value aralysis. The XM:: grenade and che M3) grernade
were comparable as t: signatire effects (flash, r.ise Tevel, and st ke ais~
charge), There was a visual differerce in “he ¢ nfigurati n between the XMZ225
fuze and the MZ05A2 fuze, This difference, and the fac: that “IMPALT" was
embossed in raised lettering «n the safery handie nf the XM223 fuze,8owes
identification at nigh%. The XM52 grenade added the impact functi ~ing o
training grenades. There were no shortcomings or deficiencies found in the
XM52 grenade,

It was cincluded that the XM52 grecade with XM225 f.ze meets +he phvsical
and technical characteristics -utiined in the SDR; the XM52 grerade with XM225
fuze is safe and ¢sitable fir US Army use as a traiuing item: sufficient quan-=i-
ties of fuze gaske“s a~d piac<hic stoppers should ace -mpany nhe XM52 grenade and
XM225 fuze; and fhe pr dulti » m-del grerade t«dies be adapted -~ bCh MJU3AL

uze 8 d XM225 f,ze,  T% was rec mmneried rhat the XMS2 grenade with XM22% fuze
e ¢~ idered suitat’e f r S Army use; eufticiers g.an%®irie: f f.zs gackc%: a
ast . st prers acc-ontany tre presade acd fuze: Ayl T del o-c-ade

DD :?5':4 1473 b dressh ... De aaap v R Mol Tad&s,




-

UNCLASSIFIED

Security Classification

KEY WORDS

LINK A LINK B LINK C

ROLE wT ROLE wT ROLE wT

Training impact grenade,
Impact fuze functivning.
Practice hand grenade.
Time delay.

I. ORIGINATING ACTIVITY: Enter the name and address
of the contractor, subcontractor, gruntee, Department of De-

fense activity or other organization (corporate author) issuing
the report.

2a. REPORT SECURITY CLASSIFICATION: Enter the cver-
all security classification of the report. Indicate whether
‘Restricted Data’ is included. Marking is to be in accord-
ance with appropriate security regulations.

2b. GROUP: Automatic downgrading is specified in DoD Di-
rective 5200.10 and Armed Fotces Industrial Manual. Enter
the group number. Also, when applicable, show that optional

markings have been used for Group 3 and Group 4 as author
ized.

3. REPORT TITLE: Enter the complete report title in all
capital letters. Titles in all cases should be unclassified,
If a meaningful title cannot be selected without classifica-
tion, show title classification in all capitals in parenthesis
immediately following the title.

4., DESCRIPTIVE NOTES. If appropriate, enter the type of
teport, e.g., interim, progress, summary, annual, or final.
Give the inclusive dates when a specific reporting period is
covered.

5. AUTHOR(S): Enter the name(s) of author(s) as shown on
or in the report. Enter last name, first name, middle initial,
If military, show rank and branch of service, The name of
the principal author is an absolute minimum requirement.

6. REPORT DATE: Enter the date of the report as day,
month, year; or month, year. If more than one date appea*s
on the report, use date of publication,

7a. TOTAL NUMBER OF PAGES: The total page count
should follow normal pagination procedures, i.e., enter the
number of pages containing information.

7b. NUMBER OF REFERENCES: Enter the total number cf
references cited in the report.

INSTRUCTIONS

8a. CONTRACT OR GRANT NUMBER: 1f appropriate, enter
the applicable number of the contract or grant under which
the 1eport was written.

85, 8, & 8d. PROJECT NUMBER: Enter the appropriate
military department identification, such as project number,
subproject number, system numbers, task number, etc,

9a. ORIGINATOR’S REPORT NUMBER(S): Enter the offi-
cial report number by which the document will be identified
and controlled by the originating activity., This number must
be unique to this report.

94. OTHER REPORT NUMBER(S): If the report has been

assigned any other report numbers (either by the originator
or by the sponsor), also enter this number(s).

10. AVAILABILITY/LIMITATION NOTICES: Enter any lim-
itations on further dissemination of the report, other than those

imposed by security classification, using atandard statements
such as:

(1) ‘“*Qualified requesters may obtain copies of thia
report from DDC.”’

(2) ‘“‘Foreign announcement and diaaeminatlon of this
report by DDC is not authorized.”’

(3) *“U. S. Government agencies may obtain copiea of
this report directly from DDC. Other qualified DDC
users shall request through

(4) *‘*U. S. military agenciea may obtain coples of this
report directly from DDC. Other qualified users
shall request through

”»
.

(5) ‘“All distribution of this report is controlled. Qual-
ified DDC uaers ahall request through

If the report has been furnished to the Office of Technlcal
Services, Department of Commerce, for sale to the putlle, indi-
cate this fact and enter the price, if known.

11, SUPPLEMENTARY NOTES: Use for additional explana-
tory notes.

12, SPONSORING MILITARY ACTIVITY: Enter the ::»me of
the departriental project office or laboratory aponsorin,, (pay-
ing for) the research and development. Include address.

13. ABSTRACT: Enter an abstract giving a br.ef and factual
summary of the document indicative of the report, even though
it may also appear elsewhere in the body of the technical re-
port. If additional space is required, a continuation sheet
shall be attached.

1t is highly desirable that the abstract of classified re-
ports be unclassified. Each paragraph of the abstract shall
end with an indication of the military security classification
of the information in the paragraph, represented as (TS), (S),
(C), or (U).

There is no limitation on the length of the abstract. How-
ever, the suggested length is from 150 to 225 words.

14. KEY WORDS: Key words are technically mraningful terms
or short phrases that characterize a report and may be used as
index entries for cataloging the report. Key words must be
selected so that no cecurity classification is required. lden-
fir -5, such as equipment model designation, trade name, mili-
tary project code name, geographic location, may be used as
key words but will be followed by an indication of'tech.nicnl
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AMSRD-DGC-B 15 Jun 12

MEMORANDUM FOR Headquarters, Defense Technical Information Center,
ATTN: DTIC-R (FOIA Progam Manager),
8725 John J. Kingman Road, Suite 0944,
Ft. Belvoir, VA 22060-6218

SUBJECT: Freedom of Information Act (FOIA) Request Review
DTIC File #: 2012-17 — Mr. Tom Tangen

1. The following reports were forwarded to this office for review and processing:

- Feb 68, Service Test of Practice Hand Grenade, XM52 with Fuze, XM225,
AD0828910; and

- 2 Jun 65, Service Test of Smokeless, Flashless, XM463, 40-MM Cartridge,
ADO0368075

2. Our subject matter experts have determined that the reports are releasable to the
public and have been provided to Mr. Tangen in their entirety.

3. | can be reached at (973) 724-6589, or via electronic mail at
- Kimberly.a.miller3@us.army.mil should you have any questions.

Freedom of Infi
Act Officer





